The pain is a modality of sensation given to the mankind as blessing, because unless pain is felt the person will not consult the doctor and the pathology may go un-noticed. The small fusiform plantaris muscle, with its long slender tendon, is of great importance from anatomical and from the surgical aspect. The plantaris muscle and its tendon are subject to considerable variation in both the points of origin and insertion.
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iii) isolated plantaris tendon rupture [5] [6] [7] and also due to its role in the complicated mechanism of movements at the knee joint (because of its occasional attachment to Lateral Patellar Ligament and posterior aspect of the capsule of the knee joint) are in the list. Cruveilhier first proposed the muscle to be a vestige in man, believing that as our evolutionary ancestors assumed an erect posture, the plantaris lost its original attachment to the bottom of the foot (plantar aponeurosis) and gained a secondary attachment to the calcaneum bone of the heel [8] . The plantaris muscle is absent in only 10% of the individuals [9] . It is also called as "freshman's nerve" because of long, slenderwhite tendon which is often confused as nerve by beginners [10] . The plantaris now appears to be a highly specialized sensory muscle; the tendon serves a proprioceptive function that provides a kinesthetic sense of limb position and muscle contraction. In general, most small muscles of the body produce fine adjustments in the movement of larger muscles [11] . Many small, short muscles have been found to act across joints in parallel with much larger muscles, just like the plantaris and triceps surae. They are named as parallel muscle combination (PMC), there believed to be nearly three dozen such PMC's in the extremities of man [12] , [13] .
Evolutionists continue to propose a few of our smaller and least understood muscles as being vestiges of once useful organs left over from putative evolutionary ancestors. For example, the plantaris muscle in the calf of the leg is still widely regarded to be vestigial by reason of its slender diameter and seemingly minor contribution to the two more massive muscles with which it is associated [11] . The plantaris muscle has been given little attention in the review of literature. It is most commonly mentioned only when absent from a specimen. The plantaris muscle has got highly variable anatomy like fibrous extensions to the patella, which may influence over knee function, stability, injury and rehabilitation. The agenesis of the plantaris muscle may affect the dynamics of the knee [14] . The plantaris muscle has its importance in diagnosing the pain associated conditions of the knee, because there are reported cases of unilateral double plantaris [15] , firm connection of the plantaris tendon with the Achilles tendon at its mid-portion [16] , and an additional tendinous origin of the plantaris muscle and its entrapment between the tibial nerve and its branch to Soleus [17] . In the "tennis leg" which is debatable since so many decades, apart from the other muscles of the leg involved, the isolated rupture of the plantaris tendon (1.4%) is rare but as the etiology of the tennis leg has to be kept in mind for differential diagnosis when the muscle is involved [2] . The plantaris is an important muscle for the proprioceptive sense carrying to the central nervous system, also an important tendon for different types of reconstructive and other related plastic surgeries. Hence the knowledge of its tendon length, breadth and thickness will be very much useful to plan for the tendon grafting.
The plantaris muscle was dissected in 50 adult limbs (46Male and 4Female) available in the department, the average age of the cadavers is between 50 and 60 years, the limbs were preserved in 10% formalin for more than one year. After the dissection of Popliteal fossa followed by dissection of the superficial compartment of the calf muscles by the undergraduates, careful dissection was done for the isolation of the plantaris muscle, the muscle was identified and traced from its origin to its insertion with blunt dissection and when required with the fine dissection keeping other related structures like muscles, vessels and nerves intact. The morphology and the variations in origin and insertion were noted and documented. The length, breadth and the thickness of the muscle and tendon were measured. The point of measurement taken for the muscle is from its origin to the myotendinous junction and for the tendon is from the myotendinous junction to its distal attachment. The selected photographs were taken with the Nikon coolpix digital camera.
MATERIALS AND METHODS
The total 25 adult cadavers studied of which 23 were males and 2 were females, out of these there were 25 left and 25 right limbs each belonging to the same gender. The statistical analysis was carried out by using the SPSS 19 Software and the results have been tabulated and represented in the form of charts and bars. After dissecting the specimens we could find different types of origin and insertion, accordingly it is observed that the insertion of the tendon is of five types and origin of the muscle belly is of six types.
RESULTS

TYPES OF INSERTION:
Type-1: The muscle fibers originated from the popliteal surface of supracondylar ridge just proximal to the origin of lateral head of gastrocnemius and some fibers also from oblique popliteal ligament in 12 out of 48 limbs dissected, an incidence of 25%. Type-2: The muscle was originated from the following sites, popliteal surface of supracondylar ridge, oblique popliteal ligament and thin bundle of fibers from the posterior part of the capsule of the knee joint in 14 of 48 limbs, an incidence of 29.16%. Type-3: From popliteal surface of supracondylar ridge of the femur and from posterior surface of lateral condyle of femur in 17 of the 48 limbs, an incidence of 35.41%, the commonest of all types of origin. Type-4: From Supracondylar ridge, posterior surface of lateral condyle, posterior part of the capsule of the knee joint and few slips of muscle fibers originated from the lateral patellar ligament in 2 of 48 lower limbs, an incidence of 4.16%. In this case the muscle presented was bilateral, having four sites of origin. Type-5: From posteromedial surface of the lateral condyle of the femur only, shape of the muscle belly is triangular in 2 of 48 limbs, an incidence of 4.16%. Type-6: Supracondylar ridge and interdigitations with lateral head of gastrocnemius in the right limb of a male cadaver in 1 of 48 limbs, an incidence of 2.08%.
Type-1:
The tendon is inserted into the calcaneum medial to the Achilles tendon in 33 out of 48 lower extremities examined, an incidence of 68.75% the most common type of insertion we have encountered. Type-2: The tendon near its insertion thinned out laterally to form a fan shaped expansion which is inserted into the calcaneum superficial to the Achilles tendon in 5 out of 48, an incidence of 10.41%. Type-3: The tendon near its insertion thinned to form a fan shaped expansion which is inserted into the calcaneum deep to Achilles tendon in 2 of 48 limbs, an incidence of 4.16%. Type-4: In this type of insertion the tendon is deep to the Achilles tendon; in addition few slips from the tendon are attached to the flexor retinaculum in 2 of 48 limbs, an incidence of 4.16%. Type-5: The tendon inserted into the calcaneum along with the Achilles tendon in 6 out of 48 limbs in which the plantaris was present, an incidence of 12.5%. There was complete bilateral agenesis of plantaris muscle in 2 limbs of the same male cadaver, an incidence of 4.16%. Table-01 shows the incidences of different types of plantaris tendon insertions.
TYPES OF ORIGIN:
There is not much literature available on the variations of plantaris muscle in relation with its origin, unless as a case report which brings the attention of specially the orthopedic surgeons for the diagnosis of the patellofemoral pain syndrome (PFPS). In the present study we also encountered a case in which few fibers of the muscle are arising from the lateral patellar ligament bilaterally in a male cadaver. Depending upon the observations six types of origin of the muscle belly are described as follows;
DISCUSSION
The plantaris muscle has been given little attention in the reviewed literature. It is most commonly mentioned only when absent from a specimen. The muscle has been phylogenetically considered as vestigial. Any structure or organ is said to be vestigial when it is degenerated or lost its functions due to evolutionary changes.
Cruveilhier was the first to describe the muscle to be a vestige in man, believing that, as our evolutionary ancestors assumed an erect posture, the plantaris lost its original attachment to the bottom of the foot (plantar aponeurosis) and gained a secondary attachment to the calcaneum bone of the heel [8, 18] . Due to progressive change of the posture, the human foot has become man's sole organ of support [19] , and due to special development of the calcaneal protuberance, the tendon of the plantaris was pulled away from the aponeurosis and forced to seek a new secondary point of calcaneal anchorage [20] . Daseler and Anson in 1943 highlighted the importance of the plantaris muscle both from the anatomical and phylogenetic points of view and also from the surgical aspect. In American brown bear and apes the tendon passes beneath the calcaneum to blend with the plantar aponeurosis [21] . Contrary with the concept of vestigial; David N Menton in 2000 have focused on the same and with a detail study concluded that many scientists have ignored the claims of evolutionists regarding vestigial organs, and thus the advance of empirical science has revealed at least one known function for nearly every type of organ, tissue, and cell of the body. Of the nearly 200 vestigial organs once claimed to exist in the human body, only a few continue to be seriously discussed as vestigial. In general, most small, short muscles of the body produce fine adjustments in the movement of larger muscles. One of the problems with the whole concept of vestigial or functionless muscles is the well-known fact that unused muscles quickly degenerate. People ranging from astronauts exposed to a prolonged weightless environment, to those confined to long bed rest, lose a significant amount of muscle mass in only a few months. In short, muscle mass is a matter of 'use it or lose it'. The human plantaris belly length is only about one third that of the gastrocnemius, but for any contraction or extension of this PMC, both will undergo similar changes in absolute length. Thus the plantaris will experience two to three times greater change in both relative length and rate compared to the gastrocnemius [11] . Present study carried out in 50 specimens consisting of, 46 male limbs and 4 female limbs, 25 of left side and 25 of right side. There was total 4% of bilateral agenesis in a male cadaver, which is coinciding with the study conducted by Kudo T in Japanese population in the year 1916 [22] . The agenesis found by the author was irrespective of sex and lateralization. Highest cases of agenesis in the review literature was by Harvey et al in the year 1983, they studied 658 lower limbs in which they found agenesis of the plantaris muscle in 126 limbs an incidence of 19.14% [23] . In 1994 by Osny et al [24] , in 2010 by Aragao et al in 20 limbs [25] and in the year 2011 by Maayke et al in 107 limbs [16] they all observed that the plantaris muscle was identified in all the specimens. In this study out of 48 limbs in which the plantaris muscle was present 33 limbs showed the commonest type of insertion i.e. type 1 in which the tendon is directly inserted on the calcaneum medial to the Achilles tendon independently which is 68. 75%  Fig 1 . When referring to previous authors like Daseler and Anson in 1943 [21] and Schlicht S M in 1992 [26] showed that in at least 80% of their dissected lower limbs the insertion of the plantaris tendon is directly inserted to the calcaneus independent of the tendocalcaneus. In a study conducted by Nayak et al in 2010 on 52 lower limbs of 26 males have observed 36.53% of insertions of the plantaris muscle were independently to the calcaneum [27] . The standard text books like Hollinshead 1958 and Gray's Anatomy 40 th Edn 2008 have mentioned the length of the muscle belly is 7-10cm. The total mean length of the muscle belly in our study is 7.99cms which is similar to those described by the standard books. The total mean length of the tendon in this study is found to be 33.16cm which is coinciding with the study conducted by Aragao J A et al in 2010 [25] and with a difference of 2cm with Surut et al in 2002 [19] . As such much literature is not available regarding the measurement of the tendon and the muscle belly, hence the work of the above two authors is taken for comparison. A very less percentage but clinically very important variation was observed in the present study i. attaching to the patella that result in medial or lateral displacement [28] , hence the plantaris originating from LPL which is the extension of tendon of vastus lateralis, will affect the knee dynamics. There are reported cases of unilateral double plantaris [15] , bilateral double plantaris muscle [29] additional tendinous origin and entrapment of the plantaris muscle [17] and also a firm connection between plantaris and calcaneal tendon at the level of mid-portion of the Achilles tendon in 10% of specimens in a recently published article, the incidence of firm connection between the two tendons was more in the frozen cadavers without formalin, they infer that the formalin may alter the texture of the muscles hence the incidence is more [16] . In the present study the above said types of variations are not observed. All the specimens presented with plantaris muscle were having single muscle only with no double or accessory muscle. The myotendinous junction was found at the level of origin of the soleus muscle which coincides with the findings of Helms et al 1995 [5] . In all the limbs studied the nerve supply to the plantaris muscle was by tibial nerve only.
This particular variation is observed bilaterally in one adult male cadaver. This type of origin is also reported only by Freeman A. J et al 2008 in 5 of 46 cadaveric knees, an incidence of 10.87% and also 9 cases of interdigitations with the lateral head of gastrocnemius, an incidence of 19.6% [14] , but in this study it is found to be 2% only.
The above types of variations may influence the knee function and stability, consequently allowing the plantaris muscle to have a varying roles in knee dynamics, injury and rehabilitation. The muscles contributing to PFPS include quadriceps, hamstrings, triceps surae, and tensor fascia lata muscles. Common causes of PFPS are asymmetrical balance of the muscles and tendons
The plantaris muscle and its tendon are subject to considerable variation in both the points of origin and insertion. In the present study of 50 lower extremities, six types of origin and five types of insertions of the tendon were observed and compared with the previous studies. The agenesis of the plantaris muscle was seen bilaterally of a male cadaver, an incidence of 4 percentage. The agenesis of palmaris longus is 28% [30] and that of plantaris muscle is 10% [9] , therefore plantaris tendon should be the tendon of choice for hand tendon repair or other reconstructive orthopedic and plastic surgeries.
Interdigitations with the lateral head of gastrocnemius (2.1%) and extension of few muscle fibers to the lateral patellar ligament (4.16%) encountered in the present study, are less frequent but important variations to be considered for differential diagnosis in PFPS related pains and also these type of variations may have a more important role in knee dynamics than previously thought and thus a greater role in knee injuries. When the patient presents with calf muscle pain that has to be thoroughly investigated by MRI to rule out isolated plantaris rupture as it mimic deep venous thrombosis and the presentation may be that of tennis leg also. The surgeons specially should be aware of the variations of the plantaris muscle like agenesis, double plantaris, accessory tendon, and sometimes the aponeurotic expansion inserted superficial to Achilles tendon being vulnerable to injury presenting as Achilles rupture. As the plantaris tendon is a tensile and stretchable structure, it is used as a strong reinforcement membrane after suturing the partial rupture of the Achilles tendon, how far it can be useful for tympanoplasty, clinical trials may be carried out in future by the concerned ENT surgeons.
Maayke et al 2011 [16] are of view that, the future work on the plantaris muscle can be done in frozen specimens in addition to embalmed specimens to get the clarity of the attachment of the tendon. Further it is suggested that the study can be carried out in the living by using advance methods of investigations like MRI, scanning and electromyography techniques in various movements of the knee and ankle joints in collaboration with the Departments of Physiology, Orthopedics, Radiology, and the Sports medicine persons, to understand the function and its role in producing PFPS and also to take more advantage of this slender muscle in surgical grafting and other plastic surgeries. After going through the review of literatures by various authors, the agenesis of the plantaris muscle is not well understood. Hence further study is required for the same. 
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